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(57)Abstract 

PROBLEM TO BE SOLVED: To highly precisely and inexpensively 
manufacture a surface mounting module, to enlarge the optical 
output of a loaded optical semiconductor element by providing 
projecting and recessing parts, which correspond to the loading 
position mark of an optical semiconductor element and the 
positioning part of an optical fiber. 

SOLUTION: LD 5 and the optical fiber 6 are loaded on a substrate 2 
by aligning an optical axis. The substrate 2 is constituted by base 
parts 3 and a molding. One of sides sandwiching a crossing groove 
3a formed in the direction of width is slightly lower and a mark 3b 
showing the loading position of LD 5 is formed on one side and a V- 
groove 3c on the other side in the base parts 3. The molding is 
integrated with the base parts 3. Since the base parts having the 
loading position mark of the semiconductor laser and the positioning 
part of the optical fiber are manufactured from master parts by a 
minute transfer method, the module can highly precisely and 
inexpensively be manufactured. Since the base parts 3 are metallic 
and the molding is constituted by a heat conductive material, the 
heat radiation of the substrate 2 is superior and the optical output 
of loaded LD 5 can be enlarged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface mount module with which said substrate is characterized by consisting of Plastic solids united 
with the base components which have the helicopter-loading-site mark of said OPTO semiconductor device, and 
the positioning section of said optical fiber, and are formed by the precision replica method, and said base 
component in the surface mount module manufactured by carrying an OPTO semiconductor device and an optical 
fiber on a substrate. 

[Claim 2] The surface mount module of claim 1 which consists of thermally conductive materials, such as a filler 
metal close resin metallurgy group injection-molding object, as a Plastic solid united with the base components 
formed by the precision replica method of said substrate. 

[Claim 3] Said optical fiber is claim 1 or the surface mount module of 2 with which it has an isotropic refractive 
index without a core, and the REN2UDO fiber with which the end was processed on the convex surface is prepared 
in the edge. 

[Claim 4] The manufacture approach of the surface mount module characterized by positioning an optical fiber by 
said positioning section, respectively, and carrying an OPTO semiconductor device based on said helicopter- 
loading-site mark after irregularity forms an imprint object with a precision replica method from the master 
components formed conversely and backs said imprint object with a thermally conductive material to the substrate 
which has the helicopter-loading-site mark of an OPTO semiconductor device, and the positioning section of an 
optical fiber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a surface mount module and its manufacture approach 
[0002] 

[Description of the Prior Art] In the optic fiber communication system, the system which can transmit a lightwave 
signal is examined also from the subscriber (home) side as two-way communication. In order to attain such an optic 
fiber communication system, the surface mount module which combined the carrier and the light emitting device, 
and the optical fiber was required, and as it was the following, the carrier and the light emitting device, and the 
optical fiber were combined conventionally. 

[0003] That is, when a laser diode (henceforth "LD") and an optical fiber were combined, the relative-position 
relation between the mark for carrying LD with a sufficient precision on a silicon substrate and this mark was set as 
submicron order, formed the V groove which positions an optical fiber, and had combined LD and an optical fiber on 
this substrate. Here, using a silicon substrate is based on the following reasons. A gap of the physical relationship a 
temperature expansion coefficient is the same as that of an optical fiber, and according to a temperature change 
does not produce [ 1st ] a silicon substrate easily. The 2nd silicon substrate is being able to form the V groove 
which positions the mark and optical fiber for LD loading with high precision using lithography, anisotropic etching, 
etc. A silicon substrate is [ 3rd ] because near-infrared light is made to penetrate and the helicopter loading site of 
LD or an optical fiber can be observed from a background. 

[0004] Moreover, how to combine with LD using the RENZUDO fiber into which thermofusion of the edge was 
carried out and the convex surface was processed is also learned conventionally. However, when the above- 
mentioned RENZUDO fiber was used, spacing of LD and a RENZUDO fiber needed to be set to 5-10 micrometers, 
and the allowable error of LD in the longitudinal direction which intersects perpendicularly with the optical axis of a 
RENZUDO fiber needed to be set to 1 micrometer or less. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the handling [ equipment / expensive processing equipment 
is required and / a substrate ] in a processing process carefully to process a silicon substrate with high precision 
with lithography. On the other hand, to process it using anisotropic etching, precision needs to improve alignment or 
it is necessary to control etching conditions for bearing of a silicon substrate to a precision to the mask for etching. 

[0006] for this reason, the above — also in which processing approach, if processing conditions are bad, as a result 
of dispersion and the yield worsening [ the process tolerance of said mark in the processed silicon substrate, or a V 
groove ], there is a problem that a product (surface mount module) becomes expensive. In this case, although 
processing a silicon substrate mechanically is also considered, productivity is bad and there is a problem of 
becoming expensive in using it for a surface mount module for home use, as a result of processing cost's increasing. 

[0007] On the other hand, LD generates heat inevitably in order to pass a big current by the unit area ratio. In this 
case, since thermal conductivity is not good compared with a metal, heat dissipation nature of a silicon substrate is 
bad. For this reason, in the surface mount module using a silicon substrate, since the optical output of LD is 
saturated with a low current value, there is also a problem that an optical output cannot be enlarged. Furthermore, 
by the surface mount module using the conventional RENZUDO fiber, when the material with a large coefficient of 
thermal expansion was used as a substrate, there was a possibility that LD and a RENZUDO fiber might be collided 
and damaged by the temperature change. And since the above-mentioned allowable error is 1 micrometer or less, 
become dispersion in joint effectiveness, and the yield of the surface mount module assembled falls, or a gap of said 
longitudinal direction produced when combining LD and a RENZUDO fiber becomes the cause which a manufacturing 
cost increases. 

[0008] This invention was made in view of the above-mentioned point, and can be cheaply manufactured in a high 
precision, and it aims at offering the surface mount module which can moreover enlarge the optical output of the 
carried OPTO semiconductor device, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose according to this invention, in the 
surface mount module manufactured by carrying an OPTO semiconductor device and an optical fiber on a substrate, 
it has the irregularity corresponding to the helicopter- loading-site mark of said OPTO semiconductor device, and 
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the positioning section of said optical fiber for said substrate, and constituted from a Plastic solid united with the 
base components formed by the precision replica method, and said base component. 

[0010] Preferably, thermally conductive materials, such as a filler metal close resin metallurgy group injection- 
molding object, are used as said Plastic solid. Moreover, preferably, said optical fiber has an isotropic refractive 
index without a core, and that by which the REN2UDO fiber with which the end was processed on the convex 
surface was prepared in the edge is used for it. Furthermore, in order to attain the above-mentioned purpose, after 
irregularity formed the imprint object with the precision replica method from the master components formed 
conversely and backed said imprint object with a thermally conductive material to the substrate which has the 
helicopter-loading-site mark of an OPTO semiconductor device, and the positioning section of an optical fiber 
according to the manufacture approach of the surface mount module of this invention, it considered as the 
configuration which positions an optical fiber by said positioning section, respectively, and carries an OPTO 
semiconductor device based on said helicopter-loading-site mark. 

[001 1] Here, the "precision replica method" used on these specifications means a means to imprint the irregularity 
of master components with the molecular level of submicron order, and to form an imprint object, for example, there 
are electroforming, the sputtering method, etc. If the base components formed by the precision replica method are 
used, the helicopter-loading-site mark of an OPTO semiconductor device and the positioning section of said optical 
fiber will be imprinted by the precision from master components, and the surface mount module carrying an OPTO 
semiconductor device and an optical fiber will be cheaply manufactured in a high precision. Furthermore, it consists 
of a thermally conductive material, and if the Plastic solid united with base components is used, compared with the 
conventional surface mount module using a bad silicon substrate, heat dissipation nature can improve and heat 
dissipation nature can enlarge the optical output of the carried OPTO semiconductor device, for example, 
semiconductor laser. 

[0012] When that by which the RENZUDO fiber with which it has the isotropic refractive index in which an optical 
fiber does not have a core at this time, and the end was processed on the convex surface was prepared in the edge 
is used, it is the distance between an optical fiber and an OPTO semiconductor device 100 The big effect in joint 
effectiveness as 1 micrometers or more does not produce the allowable error about a gap of the optical axis of the 
optical fiber in more than mum and the longitudinal direction which intersects perpendicularly with the optical axis of 
an OPTO semiconductor device. 
[0013] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained to a detail based on drawing 1 
thru/or drawing 7 . LD5 and an optical fiber 6 align an optical axis to a substrate 2, and the surface mount module 1 
is carried in it, as shown in drawing 1 and drawing 2 . The substrate 2 consists of base components 3 and Plastic 
solid 4. V groove 3c is formed in another side for mark 3b which is slightly low and shows the helicopter loading site 
of LD5 to one side while the base components 3 sandwich crossing slot 3a formed crosswise, respectively. Mold 
shaping is carried out with a thermally conductive material, for example, the synthetic resin containing filler metal, 
the ceramic system adhesives containing filler metal, or a metal injection Plastic solid (what is called a common 
name MIM), and Plastic solid 4 is united with the base components 3 as shown in drawing 3 (a) and drawing 3 (b). 
[0014] In order to improve a laser oscillation property, two trenches 5a is formed in a component side, mark 5b 
(refer to drawing 4 , respectively) positions LD5 on the outside of each trench 5a with high precision to a barrier 
layer, and it is prepared in it LD5 is carried in V groove 3c which sandwiched crossing slot 3a, and the location 
which counters, as shown in drawing 1 . In addition, in drawing 4 , in order to show details clearly, compared with the 
substrate 2 shown in right-hand side, left-hand side LD5 is expanded relatively, and is drawn. 
[0015] An optical fiber 6 is positioned by V groove 3c, and is carried in the base components 3, RENZUDO fiber 6a 
of a large diameter is attached in an end, and ferrule 6b is attached in the other end. RENZUDO fiber 6a has an 
isotropic refractive index without a core, and the tip is processed on the convex surface. Ferrule 6b is a single 
alignment ferrule which connects an optical fiber 6 with other optical fibers. 

[0016] The surface mount module 1 constituted as mentioned above is the following, and is made and manufactured. 
First, the master components 10 shown in drawing 6 were prepared that the base components 3 should be created. 
Irregularity is created with a precision sufficient in a reverse relation to the base components 3 which have crossing 
slot 3a, mark 3b, and V groove 3c, and the master components 10 have ridge 10c corresponding to crevice 10b 
corresponding to protruding line 10a corresponding to crossing slot 3a, and mark 3b, and V groove 3c. Electric 
conduction ingredients, such as non-electric conduction ingredients, such as silicon, and nickel, Cu, can be used for 
the master components 10. 

[0017] Next, when the master components 10 consist of a non-electric conduction ingredient, flash plating of nickel, 
the copper, etc. is carried out to a front face, and they are conductor-ized on it. the case where the master 

components 10 consist of an electric conduction ingredient — a surface conductor izing processing is 

unnecessary. Subsequently, as the master components 10 were used as cathode and shown in drawing 7 (a), the 
thick electroplating layers 11, such as nickel and copper, were formed in the front face of the master components 
10 with electroforming. If many master components 10 are put in order at this time, many base components 3 can 
be created at once. 

[0018] In this case, it is also considered that electrocasting takes several days. However, electroforming has the 
advantage that the cost which electrocasting takes is also cheap in a electrocasting facility list in the shape of 
toothing of the master components 10 being reproducible with a sufficient precision to submicron order. Next, the 
electroplating layer 1 1 was removed from the master components 10, and as shown in drawing J (b), the base 
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components 3 which have crossing slot 3a, mark 3b, and V groove 3c were obtained 

[0019] Subsequently, the obtained base components 3 were set to metal mold, Plastic solid 4 was fabricated by 
insertion mold using the thermally conductive material which consists of synthetic resin, ceramic system adhesives, 
etc. containing filler metal, and the substrate 2 was created. As shown in drawing 4 after an appropriate time, LD5 
has been arranged among the marks 3b and 3b formed in the substrate 2, though it was inside-out. And near- 
infrared light was irradiated from the upper part of a substrate 2, and LD5 was positioned to the base components 3 
in the precision of about 1 micrometer by approaches, such as image recognition, observing each mark 5b and 
corresponding mark 3b with a vidicon camera with a microscope by the near-infrared light which penetrates LD5. 
[0020] In this condition, bonding of LD5 and the base components 3 which were positioned was carried out with 
eutectic alloys, such as a golden tin alloy, and LD5 was fixed to the substrate 2. Next, it fixed to V groove 3c with 
adhesives etc., positioning an optical fiber 6 by V groove 3c of the base components 3, and the surface mount 
module 1 was manufactured. At this time, the optical fiber 6 performed positioning in the direction of V groove 3c by 
arranging RENZUDO fiber 6a to crossing slot 3a. 

[0021] In addition, the thjng of structure which attached RENZUDO fiber 8a of the diameter of said in the end, and 
attached ferrule 8b in the other end is sufficient as an optical fiber like the optical fiber 8 shown in drawing 5 . When 
an optical fiber 8 is used, relation with LD5 is positioned with a sufficient precision according to image recognition 
etc., observing the tip of RENZUDO fiber 8a under a microscope, and an optical fiber 8 is fixed to V groove 3c. 
[0022] Here, although the base components 3 were created using the master components 10 in the above- 
mentioned example, it is also possible to create the base components 3 with high precision through two steps called 
the duplicate of a duplicate using the matrix beforehand created with silicon etc. with said precision replica method. 
A matrix is the same configuration as the base components 3, and can be created with high precision by the 
photolithography using silicon etc. Master components are created for what was created in the same configuration 
as this base component 3 with precision replica methods, such as electroforming and the sputtering method, as a 
matrix of master components. It is possible for one matrix to carry out sufficient management, and to create it with 
high precision, and for many pieces to create master components with high precision from this matrix by using this 
approach. By the sputtering method, non-electric conduction ingredients, such as silicon, are also usable, and can 
select and use an ingredient with high dimensional accuracy. 

[0023] Moreover, the base components 3 have been cheaply manufactured in a high precision with electroforming. 
And since the base components 3 are constituted from the metal by synthetic resin and ceramic system adhesives 
containing filler metal whose Plastic solid 4 is a thermally conductive material and the surface mount module 1 is 
excellent in the heat dissipation nature of a substrate 2, it can enlarge the optical output of carried LD5. 
[0024] 

[Effect of the Invention] By the above explanation, since an OPTO semiconductor device, for example, the base 
components which have the helicopter-loading-site mark of semiconductor laser and the positioning section of an 
optical fiber, is created from master components with a precision replica method, a surface mount module can be 
cheaply manufactured in a high precision, and, moreover, the optical output of the carried semiconductor laser can 
be enlarged according to the surface mount module and its manufacture approach of this invention, so that clearly. 
[0025] Since that by which the RENZUDO fiber with which it has the isotropic refractive index in which an optical 
fiber does not have a core at this time, and the end was processed on the convex surface was prepared in the edge 
is used, it is the distance between an optical fiber and an OPTO semiconductor device 100 The allowable error 
about a gap of the optical axis of the optical fiber in more than mum and the longitudinal direction which intersects 
perpendicularly with the optical axis of an OPTO semiconductor device can be set to 1 micrometers or more, 
positioning of a component part is easy and big effect is not produced in joint effectiveness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a surface mount module and its manufacture approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the optic fiber communication system, the system which can transmit a lightwave 
signal is examined also from the subscriber (home) side as two-way communication. In order to attain such an optic 
fiber communication system, the surface mount module which combined the carrier and the light emitting device, 
and the optical fiber was required, and as it was the following, the carrier and the light emitting device, and the 
optical fiber were combined conventionally. 

[0003] That is, when a laser diode (henceforth "LD") and an optical fiber were combined, the relative-position 
relation between the mark for carrying LD with a sufficient precision on a silicon substrate and this mark was set as 
submicron order, formed the V groove which positions an optical fiber, and had combined LD and an optical fiber on 
this substrate. Here, using a silicon substrate is based on the following reasons. A gap of the physical relationship a 
temperature expansion coefficient is the same as that of an optical fiber, and according to a temperature change 
does not produce [ 1st ] a silicon substrate easily. The 2nd silicon substrate is being able to form the V groove 
which positions the mark and optical fiber for LD loading with high precision using lithography, anisotropic etching, 
etc. A silicon substrate is [ 3rd ] because near-infrared light is made to penetrate and the helicopter loading site of 
LD or an optical fiber can be observed from a background. 

[0004] Moreover, how to combine with LD using the RENZUDO fiber into which thermofusion of the edge was 
carried out and the convex surface was processed is also learned conventionally. However, when the above- 
mentioned RENZUDO fiber was used, spacing of LD and a RENZUDO fiber needed to be set to 5-10 micrometers, 
and the allowable error of LD in the longitudinal direction which intersects perpendicularly with the optical axis of a 
RENZUDO fiber needed to be set to 1 micrometer or less. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the above explanation, since an OPTO semiconductor device, for example, the base 
components which have the helicopter-loading-srte mark of semiconductor laser and the positioning section of an 
optical fiber, is created from master components with a precision replica method, a surface mount module can be 
cheaply manufactured in a high precision, and, moreover, the optical output of the carried semiconductor laser can 
be enlarged according to the surface mount module and its manufacture approach of this invention, so that clearly. 
[0025] Since that by which the RENZUDO fiber with which it has the isotropic refractive index in which an optical 
fiber does not have a core at this time, and the end was processed on the convex surface was prepared in the edge 
is used, it is the distance between an optical fiber and an OPTO semiconductor device 100 The allowable error 
about a gap of the optical axis of the optical fiber in more than mum and the longitudinal direction which intersects 
perpendicularly with the optical axis of an OPTO semiconductor device can be set to 1 micrometers or more, 
positioning of a component part is easy and big effect is not produced in joint effectiveness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, the handling [ equipment / expensive processing equipment 
is required and / a substrate ] in a processing process carefully to process a silicon substrate with high precision 
with lithography. On the other hand, to process it using anisotropic etching, precision needs to improve alignment or 
it is necessary to control etching conditions for bearing of a silicon substrate to a precision to the mask for etching. 

[0006] for this reason, the above also in which processing approach, if processing conditions are bad as a result 
of dispersion and the yield worsening [ the process tolerance of said mark in the processed silicon substrate, or a V 
groove ], there is a problem that a product (surface mount module) becomes expensive. In this case, although 
processing a silicon substrate mechanically is also considered, productivity is bad and there is a problem of 
becoming expensive in using it for a surface mount module for home use, as a result of processing cost's increasing. 

[0007] On the other hand, LD generates heat inevitably in order to pass a big current by the unit area ratio. In this 
case, since thermal conductivity is not good compared with a metal, heat dissipation nature of a silicon substrate is 
bad. For this reason, in the surface mount module using a silicon substrate, since the optical output of LD is 
saturated with a low current value, there is also a problem that an optical output cannot be enlarged. Furthermore, 
by the surface mount module using the conventional RENZUDO fiber, when the material with a large coefficient of 
thermal expansion was used as a substrate, there was a possibility that LD and a RENZUDO fiber might be collided 
and damaged by the temperature change. And since the above-mentioned allowable error is 1 micrometer or less, 
become dispersion in joint effectiveness, and the yield of the surface mount module assembled fells, or a gap of said 
longitudinal direction produced when combining LD and a RENZUDO fiber becomes the cause which a manufacturing 
cost increases. 

[0008] This invention was made in view of the above-mentioned point, and can be cheaply manufactured in a high 
precision, and it aims at offering the surface mount module which can moreover enlarge the optical output of the 
carried OPTO semiconductor device, and its manufacture approach. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose according to this invention, in the 
surface mount module manufactured by carrying an OPTO semiconductor device and an optical fiber on a substrate, 
it has the irregularity corresponding to the helicopter-loading-site mark of said OPTO semiconductor device, and 
the positioning section of said optical fiber for said substrate, and constituted from a Plastic solid united with the 
base components formed by the precision replica method, and said base component. 

[0010] Preferably, thermally conductive materials, such as a filler metal close resin metallurgy group injection- 
molding object, are used as said Plastic solid. Moreover, preferably, said optical fiber has an isotropic refractive 
index without a core, and that by which the REN2UDO fiber with which the end was processed on the convex 
surface was prepared in the edge is used for it. Furthermore, in order to attain the above-mentioned purpose, after 
irregularity formed the imprint object with the precision replica method from the master components formed 
conversely and backed said imprint object with a thermally conductive material to the substrate which has the 
helicopter-loading-site mark of an OPTO semiconductor device, and the positioning section of an optical fiber 
according to the manufacture approach of the surface mount module of this invention, it considered as the 
configuration which positions an optical fiber by said positioning section, respectively, and carries an OPTO 
semiconductor device based on said helicopterHoading^site mark. 

[0011] Here, the "precision replica method" used on these specifications means a means to imprint the irregularity 
of master components with the molecular level of submicron order, and to form an imprint object for example, there 
are electroforming, the sputtering method, etc. If the base components formed by the precision replica method are 
used, the helicopter-loading-site mark of an OPTO semiconductor device and the positioning section of said optical 
fiber will be imprinted by the precision from master components, and the surface mount module carrying an OPTO 
semiconductor device and an optical fiber will be cheaply manufactured in a high precision. Furthermore, it consists 
of a thermally conductive material, and if the Plastic solid united with base components is used, compared with the 
conventional surface mount module using a bad silicon substrate, heat dissipation nature can improve and heat 
dissipation nature can enlarge the optical output of the carried OPTO semiconductor device, for example, 
semiconductor laser. 

[0012] When that by which the RENZUDO fiber with which it has the isotropic refractive index in which an optical 
fiber does not have a core at this time, and the end was processed on the convex surface was prepared in the edge 
is used, it is the distance between an optical fiber and an OPTO semiconductor device 100 The big effect in joint 
effectiveness as 1 micrometers or more does not produce the allowable error about a gap of the optical axis of the 
optical fiber in more than mum and the longitudinal direction which intersects perpendicularly with the optical axis of 
an OPTO semiconductor device. 
[0013] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained to a detail based on drawing 1 
thru/or drawing 7 . LD5 and an optical fiber 6 align an optical axis to a substrate 2, and the surface mount module 1 
is carried in it, as shown in drawing 1 and drawing 2 . The substrate 2 consists of base components 3 and Plastic 
solid 4. V groove 3c is formed in another side for mark 3b which is slightly low and shows the helicopter loading site 
of LD5 to one side while the base components 3 sandwich crossing slot 3a formed crosswise, respectively. Mold 
shaping is carried out with a thermally conductive material, for example, the synthetic resin containing filler metal, 
the ceramic system adhesives containing filler metal, or a metal injection Plastic solid (what is called a common 
name MIM), and Plastic solid 4 is united with the base components 3 as shown in drawing 3 (a) and drawing 3 (b). 
[0014] In order to improve a laser oscillation property, two trenches 5a is formed in a component side, mark 5b 
(refer to drawin g 4 , respectively) positions LD5 on the outside of each trench 5a with high precision to a barrier 
layer, and it is prepared in it LD5 is carried in V groove 3c which sandwiched crossing slot 3a, and the location 
which counters, as shown in drawing 1 . In addition, in drawing 4 , in order to show details clearly, compared with the 
substrate 2 shown in right-hand side, left-hand side LD5 is expanded relatively, and is drawn. 
[0015] An optical fiber 6 is positioned by V groove 3c, and is carried in the base components 3, RENZUDO fiber 6a 
of a large diameter is attached in an end, and ferrule 6b is attached in the other end. RENZUDO fiber 6a has an 
isotropic refractive index without a core, and the tip is processed on the convex surface. Ferrule 6b is a single 
alignment ferrule which connects an optical fiber 6 with other optical fibers. 

[0016] The surface mount module 1 constituted as mentioned above is the following, and is made and manufactured. 
First, the master components 10 shown in drawing 6 were prepared that the base components 3 should be created. 
Irregularity is created with a precision sufficient in a reverse relation to the base components 3 which have crossing 
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slot 3a, mark 3b, and V groove 3c, and the master components 10 have ridge 10c corresponding to crevice 10b 
corresponding to protruding line 10a corresponding to crossing slot 3a, and mark 3b, and V groove 3c. Electric 
conduction ingredients, such as non-electric conduction ingredients, such as silicon, and nickel, Cu, can be used for 
the master components 10. 

[0017] Next, when the master components 10 consist of a non-electric conduction ingredient, flash plating of nickel, 
the copper, etc. is carried out to a front face, and they are conductor-ized on it. the case where the master 
components 10 consist of an electric conduction ingredient — a surface conductor — izing processing is 
unnecessary. Subsequently, as the master components 10 were used as cathode and shown in drawin g 7 (a), the 
thick electroplating layers 11, such as nickel and copper, were formed in the front face of the master components 
10 with electroforming. If many master components 10 are put in order at this time, many base components 3 can 
be created at once. 

[0018] In this case, it is also considered that electrocasting takes several days. However, electroforming has the 
advantage that the cost which electrocasting takes is also cheap in a electrocasting facility list in the shape of 
toothing of the master components 10 being reproducible with a sufficient precision to submicron order. Next the 
electroplating layer 11 was removed from the master components 10, and as shown in drawing 7 (b). the base 
components 3 which have crossing slot 3a, mark 3b, and V groove 3c were obtained. 

[0019] Subsequently, the obtained base components 3 were set to metal mold, Plastic solid 4 was fabricated by 
insertion mold using the thermally conductive material which consists of synthetic resin, ceramic system adhesives, 
etc. containing filler metal, and the substrate 2 was created. As shown in drawing 4 after an appropriate time, LD5 
has been arranged among the marks 3b and 3b formed in the substrate 2, though it was inside-out And near- 
infrared light was irradiated from the upper part of a substrate 2, and LD5 was positioned to the base components 3 
in the precision of about 1 micrometer by approaches, such as image recognition, observing each mark 5b and 
corresponding mark 3b with a vidicon camera with a microscope by the near-infrared light which penetrates LD5. 
[0020] In this condition, bonding of LD5 and the base components 3 which were positioned was carried out with 
eutectic alloys, such as a golden tin alloy, and LD5 was fixed to the substrate 2. Next, it fixed to V groove 3c with 
adhesives etc., positioning an optical fiber 6 by V groove 3c of the base components 3, and the surface mount 
module 1 was manufactured. At this time, the optical fiber 6 performed positioning in the direction of V groove. 3c by 
arranging RENZUDO fiber 6a to crossing slot 3a. 

[0021] In addition, the thing of structure which attached RENZUDO fiber 8a of the diameter of said in the end, and 
attached ferrule 8b in the other end is sufficient as an optical fiber like the optical fiber 8 shown in drawing 5 . When 
an optical fiber 8 is used, relation with LD5 is positioned with a sufficient precision according to image recognition 
etc., observing the tip of RENZUDO fiber 8a under a microscope, and an optical fiber 8 is fixed to V groove 3c. 
[0022] Here, although the base components 3 were created using the master components 10 in the above- 
mentioned example, it is also possible to create the base components 3 with high precision through two steps called 
the duplicate of a duplicate using the matrix beforehand created with silicon etc. with said precision replica method. 
A matrix is the same configuration as the base components 3, and can be created with high precision by the 
photolithography using silicon etc. Master components are created for what was created in the same configuration 
as this base component 3 with precision replica methods, such as electroforming and the sputtering method, as a 
matrix of master components. It is possible for one matrix to carry out sufficient management, and to create it with 
high precision, and for many pieces to create master components with high precision from this matrix by using this 
approach. By the sputtering method, non-electric conduction ingredients, such as silicon, are also usable, and can 
select and use an ingredient with high dimensional accuracy. 

[0023] Moreover, the base components 3 have been cheaply manufactured in a high precision with electroforming. 
And since the base components 3 are constituted from the metal by synthetic resin and ceramic system adhesives 
containing filler metal whose Plastic solid 4 is a thermally conductive material and the surface mount module 1 is 
excellent in the heat dissipation nature of a substrate 2, it can enlarge the optical output of carried LD5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the surface mount module of this invention. 
[Drawing 2] It is the sectional view of the module of drawing 1 . 

[Drawing 3] The sectional view of the substrate with which drawing 3 (a) constitutes the module of drawing 1 , and 
drawing 3 (b) are right side views. 

[Drawing 4] In the surface mount module of drawing 1 , it is the perspective view showing the condition of fixing LD 
to a substrate. 

[Drawing 5] It is the front view showing the modification of the optical fiber used for the surface mount module of 
drawing 1 . 

iPiaw'.n&jjl It is the perspective view of the master components used for manufacture of the surface mount module 
of drawing 1 . 

[Drawing 7] It is process drawing showing manufacture of the base components using the master components of 
dra wingJS . 

[Description of Notations] 

1 Surface Mount Module 

2 Substrate 

3 Base Components 
3a Crossing slot 

3b Mark 
3c V groove 

4 Plastic Solid 

5 LD 

5a Trench 
5b Mark 

6 Optical Fiber ■ ■ , 
6a REN2UDO fiber 

6b Ferrule 
8 Optical Fiber 
8a RENZUDO fiber 
8b Ferrule 

10 Master Components 
10a Protruding line 
10b Crevice 

10c Ridge 

1 1 Electroplating Layer 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran.web.cgLejje 



04/11/26 



1/2 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 
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